Accelerated recovery from irradiation injury by angiotensin peptides.
Angiotensin peptides have been shown to affect the proliferation and chemotaxis of multiple cell types. More recent studies in this laboratory have shown that angiotensin II (AII) can increase colony formation and proliferation by hematopoietic progenitors and mesenchymal cells in vitro. As white blood cell (WBC) recovery after bone marrow injury requires progenitor proliferation, the effect of AII and angiotensin (1-7) [A(1-7)], a non-hypertensive fragment of AII, on recovery from total body irradiation was evaluated in C57Bl/6 mice. The effect of angiotensin peptides on hematopoietic recovery and the number of progenitors in the bone marrow of irradiated C57Bl/6 mice was evaluated. Treatment of animals with angiotensin peptides accelerated hematopoietic recovery and increased the number of hematopoietic progenitors in bone marrow and in the blood. The increase in WBC concentration continued for a longer time after cessation of AII therapy than after treatment with filgrastim. Specifically, the number of WBCs continued to increase 21 days after irradiation with 7 days of angiotensin peptide administration. In contrast, the number of WBCs increased through day 13 with 7 days of filgrastim administration. On day 35 after irradiation (28 days after the last treatment), AII was shown to have increased the number of CFU-GM in the bone marrow of irradiated mice, whereas filgrastim administration had not. Angiotensin peptides also reduced the drop in platelet concentration after irradiation and increased the number of megakaryocyte precursors and megakaryocytes in the bone marrow. Receptor blocking studies indicated that losartan, an antagonist of the angiotensin type 1 receptor, blocked recovery of WBC levels in response to treatment with AII. In contrast, the increase in WBC levels in response to treatment with A(1-7), a ligand for other angiotensin receptors, was not affected by losartan. These findings suggest that these peptides utilize distinct receptors in the stimulation of hematopoietic recovery. In summary, systemic administration of angiotensin peptides led to an acceleration in hematopoietic recovery after irradiation. These peptides act to stimulate the formation of bone marrow progenitors, thereby facilitating recovery after myelosuppressive irradiation.